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1. (Currency amended) Apparatus for determining an absolute angular 
velocity of a vehicle that rotates during operation about an axis of rotation, said 
apparatus comprising: 

a motor having a stator mountable on the vehicle for movement with the 
vehicle and a rotor rotatably mounted on the stator so the rotor rotates about a rotor 
axis generally coaxjaHy. aligned with the axis of rotation of the vehicle; 

a gyroscope coupled to the motor rotor so the gyroscope rotates with 
respect to the stator about the rotor axis, the gyroscope having an input axis generally 
cQaxiallY aligned with the rotor axis, the gyroscope being configured to produce a 
gyroscope output signal representing an absolute angular velocity at which the 
gyroscope travels about the input axis; 

a motor control operatively connected to the motor for controlling a speed 
of rotation of the rotor, said control being configured to rotate the gyroscope about the 
input axis in a direction opposite to the angular velocity of the vehicle so the gyroscope 
output signal tends to remain about zero; and 

a resofver having a stationary member mountable on the vehicle for 
movement with the vehicle and a rotating member coupled to the motor rotor for rotation 
with the motor rotor about the rotor axis, the resolver being configured to produce a 
resolver output signal representing a rotational speed of the rotating member about the 
rotor axis that corr e sponds to substantially equals the speed of rotation of the motor 
rotor and likewise corresponds is substantially equal in magnitude but oppos jte to the 
absolute angular velocity of the vehicle about the axis of rotation. 

2. (Original) Apparatus in accordance with Claim 1 further comprising a 
mount mountable on the vehicle for movement with the vehicle, the motor stator being 
coupled to the mount for movement with the mount. 

3. (Original) Apparatus in accordance with Claim 2 wherein the mount 
comprises a generally cylindrical housing and a flange extending radially outward from 
an outer surface of the housing for mounting the housing to the vehicle. 
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4. (Original) Apparatus in accordance with Claim 1 further comprising a 
shaft rotatably mounted on the vehicle for rotation with respect to the vehicle about the 
rotor axis, the shaft being coupled to the motor rotor for rotation with the motor rotor 
about the rotor axis, the gyroscope being coupled to the shaft for rotation with the shaft 
about the rotor axis, the resolver rotating member being coupled to the shaft for rotation 
with the shaft about the rotor axis. 

5. (Original) Apparatus in accordance with Claim 4 further comprising a 
plurality of slip rings mounted on the shaft, the plurality of slip rings being operatively 
connected to the gyroscope and the motor control. 

6. (Original) Apparatus in accordance with Claim 4 further comprising a 
plurality of bearings mounted between the vehicle and the shaft for facilitating rotation of 
the shaft with respect to the vehicle. 

7. (Original) Apparatus in accordance with Claim 1 wherein the resolver 
includes a processor for producing the resolver output signal. 

8. (Original) An apparatus in accordance with Claim 1 wherein the 
gyroscope is selected from a group of gyroscopes consisting of a ring laser gyroscope, 
an interferometric fiber optic gyroscope, and a hemispherical resonating gyroscope. 

9. (Currently amended) A vehicle that rotates during operation about 
an axis of rotation, the vehicle comprising: 

a body; 

a control system mounted on the body for controlling motion of the vehicle 
during operation of the vehicle; and 

apparatus operatively connected to the control system for determining an 
absolute angular velocity of the vehicle during operation of the vehicle, the apparatus 
comprising: 



314 259 5959 T-091 P 004/011 F-370 

Page 3 



PAGE 4/1 1 * RCVD AT 1/21/2005 3:24:45 PM [Eastern Standard Time] * SVR:USPT0^FXRF-1/Q * DNIS:8729306 * CSID:3142595959 * DURATION (mm-ss):02-58 



Jan-21-05 15:14 From-Sonnenschein Nath & Rosenthal 314 259 5959 T-091 ? 005/011 F-370 

§ 1.116 Amendment 

10/648,003 (60000500-1011) Page 4 

a motor having a stator mounted on the vehicle for 
movement with the vehicle and a rotor rotatably mounted on the stator so 
the rotor rotates about a rotor axis generally coaxially aligned with the axis 
of rotation of the vehicle; 

a gyroscope coupled to the motor rotor so the gyroscope 
rotates with respect to the stator about the rotor axis, the gyroscope 
having an input axis generally coaxiallv aligned with the rotor axis, the 
gyroscope being configured to produce a gyroscope output signal 
representing an absolute angular velocity at which the gyroscope travels 
about the input axis; 

a motor control operatively connected to the motor for 
controlling a speed of rotation of the rotor, said motor control being 
configured to rotate the gyroscope about the input axis in a direction 
opposite to the angular velocity of the vehicle so the gyroscope output 
signal tends to remain about zero; and 

a resolver having a stationary member mounted on the 
vehicle for movement with the vehicle and a rotating member coupled to 
the motor rotor for rotation with the motor rotor about the rotor axis, the 
resolver being configured to transmit to the control system a resolver 
output signal representing a rotational speed of the rotating member about 
the rotor axis that corresponds to substantially equals the speed of 
rotation of the motor rotor and likewise correspond;; is substantially eaual 
in magnitude but opposite to the absolute angular velocity of the vehicle 
about the axis of rotation, the control system being configured to use the 
resolver output signal to control the absolute angular velocity of the 
vehicle to thereby spin-stabilize the vehicle. 

10. (Original) A vehicle in accordance with Claim 9 further comprising a 
mount mounted on the vehicle body for movement with the vehicle, the motor stator 
being coupled to the mount for movement with the mount. 
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11. (Original) A vehicle in accordance with Claim 10 wherein the mount 
comprises a generally cylindrical housing for the apparatus and a flange extending 
radially outward from an outer surface of the housing, the flange being mounted to the 
vehicle body. 

12. (Original) A vehicle in accordance with Claim 11 wherein the housing 
includes an interface mounted on the outer surface of the housing for operatively 
connecting the apparatus to the control system. 

13. (Original) A vehicle in accordance with Claim 10 further comprising a 
shaft rotatably mounted on the mount for rotation with respect to the mount about the 
rotor axis, the shaft being coupled to the motor rotor for rotation with the motor rotor 
about the rotor axis, the gyroscope being coupled to the shaft for rotation with the shaft 
about the rotor axis, the resolver rotating member being coupled to the shaft for rotation 
with the shaft about the rotor axis. 

14. (Original) A vehicle in accordance with Claim 13 further comprising a 
plurality of slip rings mounted on the shaft, the plurality of slip rings being operatively 
connected to the gyroscope and to the motor control. 

15. (Original) A vehicle in accordance with Claim 13 further comprising a 
plurality of bearings mounted between the mount and the shaft for facilitating rotation of 
the shaft with respect to the mount. 

16. (Original) A vehicle in accordance with Claim 9 wherein the resolver 
includes a processor for producing the resolver output signal. 

17. (Original) A vehicle in accordance with Claim 9 wherein the 
gyroscope is selected from a group of gyroscopes consisting of a ring laser gyroscope, 
an interferometric fiber optic gyroscope, and a hemispherical resonating gyroscope. 
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18. (Original) A vehicle in accordance with Claim 9 wherein the vehicle 
comprises a missile. 

19. (Original) A vehicle in accordance with Claim 9 wherein the vehicle 
comprises a satellite. 

20. (Currently amended) A method for determining an absolute angular 
velocity of a vehicle that rotates during operation about an axis of rotation, the vehicle 
including a vehicle body and a gyroscope having an input axis, said method comprising 
the steps of: 

rotatably mounting the gyroscope on the body for rotation with respect to 
the body so the input axis is generally coaxially aligned with the axis of rotation; 

rotating the gyroscope with respect to the vehicle body about the input 
axis in a direction opposite to rotation of the vehicle so an absolute angular velocity of 
the gyroscope about the input axis tends to remain about zero; and 

measuring a rotational speed of the gyroscope about the input axis with 
respect to the vehicle body, said rotational speed corr e sponding being substantially 
equal in magnitude but opposite to the absolute angular velocity of the vehicle about the 
axis of rotation. 
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